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Mesenteric vein thrombosis is an uncommon complication following laparoscopic surgery. A review of
the literature has shown that there is a higher incidence of thrombosis following laparoscopic bariatric
procedures, including the gastric sleeve procedure and roux-en-y gastric bypass surgery. Additionally,
pylephlebitis, thrombosis of portal or mesenteric veins, has been described following perforated
appendicitis. However no report has described mesenteric vein thrombosis following laparoscopy for
nonperforated appendicitis in the pediatric population. The cause of this thrombosis is hypothesized to
be secondary to venous stasis secondary to insufﬂation during laparoscopy.
 2014 The Authors. Published by Elsevier Inc. All rights reserved.Mesenteric vein thrombosis following laparoscopy surgery in
adults has been described in the literature, usually following bar-
iatric surgery. However, in the pediatric population, this compli-
cation has not been described previously.1. Case report
A 7-year-old boy with past medical history of patent ductus
arteriosis status post ligation, eczema and reactive airway disease
presented to the emergency room with a 12-h history of right
lower quadrant pain. He denied nausea or vomiting at the time,
and had tactile fevers at home. An ultrasound performed in the
emergency room revealed mild appendiceal dilation to 6.5 mm
with an appendicolith, without evidence of ﬂuid or abscess. He was
subsequently taken to the operating room for laparoscopic
appendectomy.
An umbilical incision was made, and the abdominal cavity was
insufﬂated using carbon dioxide to 12 mm Hg. The appendix was
visualized and appeared inﬂamed, but did not appear perforated.
Endo-GIA stapler was used twice, once at base of appendix, once on
mesoappendix. The appendix was removed. The entire procedure
was 42 min; insufﬂation time was approximately 30 min. Final
pathology from the appendix showed acute appendicitis without
evidence of perforation.BY-NC-ND license (http://
þ1 312 942 2867.
Published by Elsevier Inc. All righPost operatively, he was started on clear liquid diet post-oper-
ative day (POD) 0, advanced to regular diet on POD 1, and was
discharged on POD 1. On POD 2, he presented to the emergency
room with nonbloody, nonbilious emesis as well as subumbilical
abdominal pain. An abdominal x-ray done at that time revealed
diffusely dilated loops of small bowel. He was admitted for a pre-
sumed post-operative ileus, made NPO, and serial exams were
done. On POD3, he was noted to have low urine output, tachycardia
and was acutely diaphoretic and somnolent. A CT abdomen pelvis
was obtained and revealed a large amount of intraabdominal free
ﬂuid as well as moderate to severely thickened distal small bowel
loops concerning for ischemia (Fig. 1a and b). He was taken to the
operative room emergently for exploratory laparotomy.
Serous appearing ascites were ﬁrst encountered upon opening
the abdomen. The bowel was eviscerated and 90 cm of intestine
from midjejunum up to 15 cm proximal to the ileocecal value
appeared ischemic. It was noted the ischemia correlated to the
distribution of the superior mesenteric vein, with evidence of micro
vascular thrombotic disease. There was intraoperative evidence of
thrombosis of the microvasculature in the mesentery. There was
minimal peristalsis of this segment of bowel at that time, but no
evidence of gross perforation (Fig. 2). The staple lines from the
appendectomy appeared intact without leakage. He was taken back
to the PICU, intubated with plan for reexploration after 24 h of
resuscitation to evaluate the viability of the small bowel.
On POD 5 from the original surgery/POD2 from laparotomy, after
being resuscitated in the PICU, he was taken back to the operating
room for a second look. The bowel at that time did not appear
necrotic, but had not improved from the previous operation. There
did, however, appear to be some peristalsis in the affected segment.ts reserved.
Fig. 1. a: CT showing thickened small bowel with simple ascites. b: CT showing simple ascites around liver.
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identiﬁed good perfusion to the unaffected bowel, with patchy
perfusion to the areas in question (Fig. 3). This conﬁrmed the initial
intraoperative ﬁnding of thrombosis at the micro vascular level. It
was decided not to resect any bowel, and the abdomen was closed.
The ischemic injury was presumed to be secondary to the
venous thrombosis at the micro vascular level of the superior
mesenteric vein, possibly due to pneumoperitoneum from the
initial laparoscopic surgery. After his second exploration he was
started on a heparin drip and was eventually transitioned to
warfarin. A complete hypercoagulable workup was performed and
found no abnormalities. His diet was advanced slowly; by POD 12
from abdominal closure he was transitioned to general diet and has
not had any difﬁculties with abdominal pain or distention. He was
discharged on warfarin. The anticoagulation was discontinued six
months from his surgery without return of symptoms. At 20
months after his original operation, he was doing well without any
abdominal symptoms.
2. Discussion
Mesenteric vein thrombosis can occur in patients secondary to
various conditions. It is most commonly seen in patients with intra-
abdominal inﬂammatory processes, peritonitis, portal hyperten-
sion, hypercoagulable states, pancreatitis, and systemic low ﬂow
states [1,2]. The patients often present with subtle ﬁndings asFig. 2. Area of ischemic intestine, without evidence of necrosis with demarcation in
the superior mesenteric vein territory.compared to those seen with arterial occlusion. They may present
with vague crampy abdominal pain, nausea, vomiting, mild
abdominal distention, and mild abdominal tenderness [3]. The
morbidity and mortality associated with mesenteric vein throm-
bosis is high due to the vague nature of the presenting symptoms,
therefore leading to delay in diagnosis [3]. CT scans may reveal
small bowel wall thickening, ascites, mesenteric thickening, or a
delay in contrast from entering the portal venous system [3].
Diagnosis may also be made in the operating room, as in this case.
The bowel may appear dusky and compromised, and ascites may be
noted. Once diagnosed, therapy consists of anticoagulation, resec-
tion of nonviable bowel, possible thrombectomy of occluded large
vessels, and correction of any primary cause if known.
In review of current literature, intestinal ischemia related to
pneumoperitoneum is a complication that has been well described
in the adult literature [2,4]. Case reports have described post-
operative ischemia in patient following laparoscopic appendec-
tomies, laparoscopic cholecystectomy, roux-en-y bypasses, Nissen
fundoplications and various other laparoscopic procedures [4,5].
James et al., in 2009 described 18 cases of portovenous thrombosis
following laparoscopic cases, with the conclusion that the throm-
bosis was likely secondary to venous stasis from increased intra-
abdominal pressure from insufﬂation, as well as a systemic
thrombophilic state [2]. Leduc and Mitchell in 2006 hypothesized
that the increased intra-abdominal pressure led to a relative
hypoperfusion of the mesenteric vessels [6]. In the cases reviewedFig. 3. Wood’s lamp after injection of IV ﬂuorescence showing patchy perfusion to area
of bowel in question.
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atherosclerotic disease and hypercoagulable states were eliminated
[6]. In an animal model, it was noted that during insufﬂation and
increased intraabdominal pressure compromised splanchnic cir-
culation, possibly leading to intestinal ischemia [7].
Adults affected by mesenteric vein thrombosis have tended to
have abysmal outcomes, with mortality reported as high as 11/14
cases [8]. However in a review done by James et al., in 2009, they
reported death in 2/18 cases, with 15/18 requiring some form of
anticoagulation for treatment. The duration of which was variable,
between six weeks to six months [9].
Portal vein thrombosis, alone or associated with infective
phlebitis, called pylephlebitis, is a known complication of intra-
abdominal sepsis, from appendicitis, diverticulitis, or biliary cau-
ses [10e13]. Chiu et al. found that there was increased risk of
extrahepatic portal vein thrombosis in children with biliary ab-
normalities, 83% of those patients studied had underlying biliary
pathology associated with portal vein thrombosis [14]. In the pe-
diatric population, pylephlebitis has been described after delay in
diagnosis of perforated appendicitis [12,13,15,16]. In all of these
cases, the patient presented after multiple days to weeks after
symptoms began and eventually underwent laparotomy, demon-
strating gangrenous appendicitis with abscess. During the course
of their work up, CT scans were utilized demonstrating thrombosis
within the portal vein. All sources agreed that initial management
should include both antibiotics as well as surgical source control
[12,15e17]. These cases differ from ours, however, because the
appendix was already perforated at the time of operation, and
they underwent laparotomy, while our patient underwent
laparoscopy.
A review article of 44 adult patients by Baril et al. with the
diagnosis of pylephlebitis attempted to determine the role of
anticoagulation [9]. Their ﬁndings stated that in patients with a
diagnosed hypercoagulable state or malignancy, anticoagulation
should be started. As for patients with a normal clotting proﬁle with
pylephlebitis, the authors felt anticoagulation might be beneﬁcial,
but did not describe duration of anticoagulation.
3. Conclusion
While there are reports of mesenteric vein thrombosis in the
adult literature following laparoscopy, and pylephlebitis after
perforated appendicitis in the pediatric population, there have not
been any reported case reports of mesenteric venous thrombosis
with intestinal ischemia following laparoscopy for nonperforated
appendicitis in the pediatric patient population. Given that the
patient did not have perforated appendicitis at the time of surgery,it is less likely that the venous thrombosis was caused from pyle-
phlebitis, more likely due to the insufﬂation to obtain pneumo-
peritoneum. Risk factors for mesenteric vein thrombosis after
laparoscopy often seen in adults include advanced age, athero-
sclerosis, low cardiac output, arrhythmias, and severe cardiac
disease are not commonly seen in the pediatric patient population.
This is the ﬁrst pediatric case reported with the ﬁnding of venous
thrombosis following laparoscopy. Minimizing insufﬂation time
may prevent venous stasis of the splanchnic circulation, thus
decreasing the likelihood of developing mesenteric vein
thrombosis.
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